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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a millimeter wave radio 
transmitter, a millimeter wave radio receiver and a millimeter wave 
band communication system, capable of improving phase noise 
characteristics of a local oscillator, accurately controlling 
respective levels of radio signal waves to be transmitted, local 
oscillation waves and unwanted suppression signal waves with 
excellent reproducibility and increasing the radio transmission 
distance. 

SOLUTION: By using a local oscillation waves 106 outputted from 
a local oscillator 105, modulated signal waves 108a are frequency 
up-converted to a millimeter wave band by an image rejection type 
frequency mixer 1 01 . Unwanted side band signal waves on the 
lower side of side bands on both sides generated at the time of the 
frequency up-conversion are suppressed. The radio signal waves 
107 which are the side band signal waves on the upper side 
frequency up-converted by the image rejection type frequency 
mixer 101 and the local oscillation waves 106 for frequency down- 
converting the radio signal waves 107 on a reception side are 
transmitted simultaneously by transmission parts (103 and 104). 
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[0 0 5 0] _hlH*SS^C5U^^aff->X-rA 

«ifi(BS2 o o kHzsa^-es^scttcj;^^ 

2. 4 GHz- 2. 5GHzflM)ffliSaRflf)*ffl''^T3lfeS 

icn£.-$nzmm*>Bj&x&Zo ccxm^ts^^ 
mm t gmm towfflb^MScttf-ts. 

[0 0 5 1] Sfc. -*tt*JI8©5 UMflWWKWl^ 
x-Mi, ±E5U«W»6ttgra»«W^ -tlHSSI 2 ©gfl 
7 y-f:Hc J: 0 a«*ft;fc±aaSiM3*»*iiaSf 3 i: 

[0052] ±mmfa]&m<D^vmmmmmi/XT2± 

[0 0 5 3] -SaS^JBO^ y S?Wfe»ffl«$'X 
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[0 0 5 4] ±fH*SS^<^ ^ U iftffiEtKSA SStc £ 
[0 0 5 5] Sft. -*«»«05y»flBWBfflMi»II 



±mmmm ^wl t iMmsmmgxD 1 / n c n t* 2 «± 
[0056] ±i2^ssm^^ y ttwwiiBsiwitw^* 

n <Dmmk (fLo/n : n fa* 2 «±(OS»)C0M 

^jftOBaaftf iF)fc*jH«aMiii±^*«ft;^^ -tc>r 

3&7 >y /a v/s- h U HSgBaaftStifcBfSSO^iWt 
^(fflSStf RF)^VTP7 hfS^&OHiSf&f Lo+ f L 
o/ n $ ft tt f Lo- f Lo/ n ) , am SP <fc t) Sl« « ti 



[0057] *ft, -staB»«w)5y»flHW»»««ii 
±C5yis^«M*6^«nft±BW»«^ 

*i:±C/ W a ^y hff ^ 'J 

fi^nftifB/^'i'a^y hff §iSfc:I-3^T> ±f2SfM7 

safflssfc* o H»»^y3 h *nft*©«fis 

[0 0 5 8] ±1B*K»*^ ^ y * 



(10) 
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-Yl£tltcmW$m s %foft<D*)%, f RF— ( f Lo+ f Lo 
/n)j£#£/c& f RF-(f Lo- f Lo/n)f&ftlZ,j&m 

[oo5 9] sfc, -mmmm<D b. y ffltmmia&m 

2 (D^gP^K^S^^TifB^IS^^ffi^iSI^T 7 *y 

E^«^»fc±iB»»58«»W> 1 /moflsasom** 

[0 0 6 0] ±fB^SSJ£fig<9 ^ U M^MJ^f SHI- £ 



1 /mCDH®a( f Lo/m : m& 2 «±©SI») <D{^« 
*Sg 2 <DJS8K8S«i: LT)SKa7 y h 
KStmmiC ±IBl/mW»»«^fLo/in*VWP 

jftflD 1 /m««H»*» f Lo* (m- 1 )/m*» 1 
<fc0)il?Sa7^y , /^> / >'^bt*^^^^^^> FJtM<D»S 

tMi (jRsaft f rf) woy b mm& ossa f plo 

T, 3«ffiT?ffi&««ftfc'^rP y Mf ^SCia^S f P 

CtWVi. fro. ai««*fcft*'^ a *Ml*» 
(gl^iSc f PLO)*±tf«**WS^»(«iSaS f RF)<Dffi^ U 
^;l/p > h D-;V^^^Si!!lS^5, 

y «» k:«JS»7 >y ^ 3 v/*- h "T * c £ fc * 0 ±Cffi so 
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[0062] ±i2^ssm^^y^«^^B^<fc 
tuf , ±«a««9*oj«ja«« f if* u ^gfl^fi® 

(fflJSStf Lo+ f Lo/mScfcte f Lo- f Lo/m)*5<fctf JS 

asgfiSKjsisa f lo)«. )Mff d munesHrnSo 

*§iftOai&af Lo+ f Lo/m^fcti f Lo- f Lo/m),Sl 

*«*§»(SI»a f RF)fe J;tf»aBB6SaOH»aR f Lo) 

/m) ^ i F^nsft^»(s«a f if) n 

»f IF)©*»ttt»l«fcX*«tu W^p^ 
«#j«»(H8aR f Lo/m) tiiiH, S 

So s^^n^^«(ia&afLo)^ffl^T. jitti 
«%»(«SSBRf RF)^jg&tfc^>3>^--^£° ^ 

%i«ts c £ <fc ^ s«{w-eafflHBa^»5Sfi« 

(ffl§2 0 0 kHzSSSt?«:)*B^bT. ««a^»S 

[0063] sfc* -*fia^«^^ u«fwi«i8wn*6ii 

±E»w»a»**tf±i2/Wpy h«^»*sft , ra 

snfe±iaii««i^a8**tf±i2/wpy hfe^s^/i 
^§g^ * o vp y^- h $ nfc«o±ea 
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±fesi£&a&n(ctti^-r3miite#§(m« 2 w±<ose 
[oo64] ±.tmtmi&co5. vmsmm&mgimicj: 

+ f Lo/mSfcte f Lo- f Lo/m),M£ff*§&aSIi£gt 
f RF)*5cfet>*^g|5|iJgffi(MI^f Lo)tt, SftZVT-f 

ttmmwiWy^^^-hLrcm, /wn-vhtf^ 10 

f Lo/m) t I F Stiff *§m®Wi®L f IF)£0^ 

^coapfi^OajgSt f IF)(7D^«^l3i§»cA^* 
*U W©/^D7 I-fi^^(MI«»f Lo/m)^:ti 
iti.iirg-ri.Ctlc.fcoT, ^gl5^S^(SiS»f Lo)^ 
ff£T£„ ^-p LTS^^n/c^g|5^«S(Ml^f Lo) 
£fflt^T\ M£ff^&OS]j&ifcf RF)%S^^>3> 

•?2,mmT'&2>-h\ -a«?tlftf^^?», niffg 
LTiili^nfe^fH^ U^;l^/gg|5#£SM0a«tgc f Lo) 20 

(b§2 o o kHzSjss-e)^n^bT, m$i%mm%§ic 

Co o 6 5] c<D&w<D5,vmfmmmm&.m 
Us m^mm^mtj-r^m^mm^t, ±9m%mm 30 
^<b<o±mm^mmm^m^x. mmmwm: 5 v m 

t% Nafg§i(N a 2 u±.<Dmm t ttmz.. ±Md,mm gis 
to o 6 6] ±ib5 v m^mmmmmwic fcntf, ±ib 

i§g|S?gS§§fr^/§gP?g«;&2#igtU 
^^J;D-g|5«?){f^^i3aiL, Nilfgig(N«2J^± 
cDSIgD T? N ilfgT 5 C i: k: fc 0 »ffi$8JI»©#*Bl t> 

T°g>mikT2>£ tick r>T. mmzftzm^ffiMcDtti 

Al^;l/$3> f-n-;l/-f3C £#oTHgi:&3o 
#&$nfc{&£cD^g|5fgJl?£«u N^iSPSS^-T7 P (N 
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$ fc, #1 * if ±ie n ^» 5 * * r > / < 9 ^ 

n ^miflig 5 5 ^8B5§fi&<0 N ^jlfgifcli ffi^J $ 

N«fgg§i:MjSIS5^-9-cDffl*-a-t)-t±-e 

[0 0 6 7] 

ft^@*5 «t t/ 5 u ^minMisa <fc tf 5 u mwmm 

[0 0 6 8] (^1 mmtlg)M 1 lt£<DftW<Dm 1 

Co 0 6 9] ±te^ U^M^f^B^. 0 1 *c^rr 

1 F^tift^^ 100^ ±fH 1 vmmmwM 1 0 07b^ 
1 f mMmwi& 1 0 8a^*i*r^iSiis§§ i 1 6 

t, ±iaiS4SSl l 6fcJ;DiMIStifc I F^Pff^ 
1 0 8 a^HM7 7 7 3 ^- h t ^ >f ^ - S^U^x 
^aV^JSi&a^lM 0 1 ±f2-T^-^U^x 

^->3 >fflaia»5** i o i ic s u is»(z>ja»«fi« 

i o 6*ai*-rsfflaR56»»i ost ±iE-r^—>*u 
^x^>3 1 o i frzmjiznzm&L 

m^m i o 7 tmm^mm i o 6*ti«'r«iMmffl*« 
si 03t ±isaimm««iis i o 3 frt><Dm&mw& 
i o 7 2:«iffi»fi8r i o 6tti&m?z>mmy^r-i- 1 o 

4 ^Kti/^c ±i3ai«ffl*«« i o 3 tmmry 
stiftftttwifft i o 7 ^^gpfgfijs i 0 6*mmtz 

l 1 i:^ ±E«IS*i»l l 

4m$n^MMi9ai[ i o 7 tmzmmm i o 6^a* 

E4Min l i 7 tCci; OiiSftft I 1 o 8 

^^;l/^f 1 1 8^il]MLfc I F^mmWt&l 0 8b^A 

[007 1 ] ±tg^ vmmmmmmmic&^T, i f 
sans 1 o o \£&omftzwt i f mmm^m 1 o 
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8 a tmzmm^ i o 5 ic & o aas tiitmtmum i 
a^u -r^-^u^x^s/a^aaas^^i o i 

fc*t> l FSSHfl^Si o 8 a* 5 y SEWcJBigHRT y 

Sti^MMI^a l 0 7 £^3@£fift l 0 6*S£«flJfi 
ffiggi o 3k:«tDaa*U^;l/*-eiiiHLfc»k:SS«7 
>ft l o 4 *Ott»f *• 

[0 0 7 2] C Off! 1 ^SSJgJBTffifl! LfcJHS3Sfci\ I 10 
¥m^mWH& 1 0 8a<DJHift8cf IF# 1 . OMHz— 1 . 5 
GHz«i»»»T$0, AflBBSftl OGCOlSM^fL 
o#5 9. 0 1 GHzT^c ±fBMff ?Vr1r 1 

0 4 saf«sft*«»fi*§» i o 7 a, is^r ^ y 

«««W«9«<3DHjSaS f RFtis 6 0 . 0 1 G H z~ 6 

o.5i GHzofflaa»»t4*o cct% ±xaamm 

8l06tt, 0 17 (b)Jc^-rffltBJtg(F M*W)J«» 
m^iS«i:^oTt^o HI 7 (b)«Jgg|g8 

i o 6 (nadR f lo) Tfe o , ^ v mfi<ommwi& 20 
(rasas f Lo)fc*. (SJHisc- 1 unzmmo^m 

«»WJftSBiftk:FMfflBI*tiTt^*o 01 7 
(c)tt, ^UiS*o®BB«S»(«iSaSfLo)*inja«» 

(m 2 W±OHaR) * t? Lfc * <OB*$E(/S]ffi 

[0073] #lc, ±E5U»^6»S«*«Jcfci^ 

T\ §ff 1 1 2T§ff^n/cM«ff^iSl 0 7 

£»a$sfi» i o ett&mmm^ i i i x**mi,fc%k 
fcmmm^^y- 1 i oicihjkhca^lt, ^isst^^ 

1 i otMMI^ti 0 7«^nMSaMIFk:jRaaR^ 30 

[0074] co^uawftmaiflftiiTtt^ 

fflOiffi^ft^iSi 0 0 7tt-H*«JflE*nTt^«o^ ME 

**»J»-r£&gtt#l\> 40 

[0075] ±e-r^-^yyx^s/3>ffljBift 

10 1^ H3(a)lL/7«5^ 2m<Dm& 
Sfi^gl 0 la, 10 1bi:> I F?Sffl£>9 Ofi#HBS 

2 o i at. mmmmw&w#a>2 om^m^2 o i b 

t, R F^«Of^Iffi^{Hl£§2 0 1 ctf«|«*tLTt^ 

Hi, @3(b)H:gt«fcM^ fflaBRS** l 0 l c£A 
>F^x:7 l o ldt«?tiT^TtJ;t\ 

[0 0 7 6] llTI^ 0 3 (a)tC^T-r^— S/ ] J S^x 

^>a >fflJH«»5*i?" l 0 1 m l lc;S-r)«:ffl^fe«i 50 
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>SWSflR5*'fr l 0 l (DK1l^2 0 2 UitfiMaaft 

fl*<D I F ^mmWH& 1 0 8 a£ A^J U 9 0 jg{4*B#IS 

§82 o l alcJ;D 9 0*ffi«S*o»TH«»5* , 9- 1 

o la, i o lbtc^^A^-r^o -75". m%mm%%\ o 
5 m i i<:?Ff )<£>®as8iii£ i o 6^r 9 o mum^m^ 

2 0 1 b<Dmm£ffiteAt)1&? 2 0 3 A*/ U 9 0S 
ffifflM*Otf;fc«*§*#ffiU rai&£fr^*"9- 1 0 la, 1 
0 IbtC^^A^T^o ±IB2 0<3DHjSEa5**l 0 1 
a, 1 0 1 blC&O I FrSBfifiSl 0 8a*ffli&BtTv7 

Si 07 Offtt0±ftM»flHI^ : f RF= f Lo 

+ f m<omm. r f ra*a-&j«iaB 2 0 1 cicx^sn 

5^#<DffiffliSl/^t:|gfi[ffi0^i:*oT3Sti, RF 
Inlffl'&figlHlB 2 0 lctc<fc9l^ffl^/K2ti£o — ^> ^ 
SfflJE«^ffi(H4 lc^TflJfflfiffi»«^» 1 0 0 7 (JH 
SS f RF= f Lo- f IF))Offi*Btt, R F ^ffi-a-JSKlHlBS 2 

0 i dcxti2ft%m^<Dmmm^mm%t%;r>T 

^Ztztb, R F IsitB'&dclHlK 2 o l cOaabfcTWfll 

i o o 7 Bfa©«#»T*««a»« 

1 0 7 CHIiffifR f RF= f Lo+ f IF)tCjrt^LTiI#2 0 d 
BJtUJDffiSftTfflrtSti*. -7?, ±1EJS8BSS»1 
0 6te\ ^^-S/'JS/i^>'3 VSMt^^^ 1 0 1 
COR Ffll***? 2 0 4^ffl«nSo 

[0077] ±es y mm&m&mmwmTH^ mm 

[0078] a*. ±mm 1 imt^, ^gp?gsis 
106^ mm^^^rmzmm&Tmm^rctf, 
mvmmt*mmiamm&m 1 o s^^-t^tk 

A££S*P ^> Off) F MWtmZ titc F M^SBft ^® 
[0 0 7 9] CB2nMJ&Wm21 f *C<D&W<Dm2$ZB& 

&m<o ^ y ttmutafli ^fi,i: n - <o«« « l t ** 

[0 0 8 0] 02 «fe "5 ^ y ttmtRMBSAttfll 
il|<7)/^vhV^X7^;V^ 10 2^, 3zlcm%$$€Ml& l o 

mm$i^*y- 1 o 1 *^ai**nfes6P5£fi» 1 o 6 

MyF/U7^W 1 0 2 -C«lS*»£EaT»MJfiE 

-r^-v^y ^x^s/HVSMBisaKs^ i o i tc^o 

T, ^E&T«ffl!l»»«^ifi 1 0 0 7 tt+$MMBE«ftT 
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«ffi©*PE«"t?ww'raft«>^ mzmmm i o 6 £ k> t 

7 t^>K>'U7>f;l'^ l o 2 ted: 0flW±£n3 o 
[0 0 8 1] 3 HS£)B«) H 6 C O^WOS 3 USS 

0T£>tK C05UttW«a«il«^XT-A*i N ^USBfr 
[0 0 8 2] 06 tciorf £ r> fc, ±fS^ U Sm^^iMfi 

sua* /§93gjg§§i o 5A^etfiAsn«Amnft« 

jMftffiMHg 1 0 3 tcA^-T S/tfttDliBSSB 5 0*S 

«\ 5 o tcmtmsmv u^zmfflf ztc 

VxD l^WBHt LTOS8B«fi«Uffli||«B 2 *» 
[0 0 8 3] ±ES Uffi^M^ffSHT^i. ^SP^M 

s§ i o 5fr$mtizti%m%mMmmmif io)ttfa 

tt^Jfiffi 3 0 J; t) 2 ^jft U »»*nTffit?ffl*nfc 

o "t\ mmmwm 1 o 7 onj&a f rf) £^gp?sii& 1 0 

6(HSaRfLo)*te-&*-e:T, «»«S{fcLT^5o 
ctitaot, ±I3iH«T>x^ 1 0 4fr£3£ff2*l£ 

rz>mfx*%:<^ 0 7 (H&af rf)*^, a 

[0 0 8 4] ft*. fttKfi#&(fl»ft f RF)<D:7^ - F 

[0085] ccm 04 tc^-r^?^ ±tm%m 

A l / 2 ttT( 5 o %KT) kzWUf 

3 d B&rt, ffiV^lftfctt3 d BfiUi^ftLTfc, Mil 
«#«flDlB*« 1 5 0%— 5 0%CD«!ffl^J»$t) N jMft 

GHz^*|«*oB=SaHlT?*S±H+5 0%,TH 
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isas i 0 6^ ^m&<Dfc^mm<Dm&\mwi \ o 7 

co 0 ffit;m^^fgM-r^ c ticker, 

m<DW^mmyyy\ 0 3©RSfc^ofcra«*ffiw 

[0 0 8 6] — ±IE5 Uift^a»$flH60ifc:fc^>T 
tt, «B7>ftl 1 2*D£*£ftfeJ3ffl^jI«i 0 
6 f Lo)ft«fc tflfcttfi^» 1 0 7 (MRft f RF= 

f lo+ f wK&mmm^mi 1 l-wwBLfcflk mm 
10 mwfflL$*y-i 1 otcA^r^o ^lt, ±isfflafRs 

*m 1 0Jcj;0Wiftas8i(2**»)ttff*^Jbn^ 
I FSSBflWSi 0 8b(H«8Rf IF)*£/SU 

1 1 3fc\1l-tZ>o 

[0 0 8 7] C©»3lBBBflSTfcJ\ SMflJlcA^Sft 
/^gPfgli& 1 0 6 ( f Lo= 6 0 . 0 1 G Hz) 
fecttf«tMl(l^*l 0 7(jBiSaf RF= fLo+f IF=6 
0.0 1 GHz~6 0.5 1 GHz)TfeD, 55!«Wfr&tii 

<jiti*wftT«m»ff«^» 1007 (fioaaK f in 

= f Lo- f IF=5 8. 0 1 — 5 7. 5 1 GHz)<D\s^MZ 

iiST'SSTifflSiWifiS 1007 (jHft&ft f m)*» 

EE-rs^H^a<, 1 l^m^^ttjgMi 

b < IBWlctt 0 , SAMTMHMI^aE 1 0 
7 , jagp$g£% 1 0 6 fc*tf^EftT«««#«#iS l 
0 0 7 cnU^frfflfflTZZ £tf?FM£%:2>o 
[0 0 8 8] mtE<DMffl&ifiT:lZ. fi£*CQff! 1 , m 2 CD 
^ U^MSilff v'X'rAtc^e 0 GHzf^^F 
/^X^^;b^ 2 0 0, 1 0 2&, MM I C (Monolithic M 
30 icrowave Integrated Circuit * V i/ y *7 * V-Y 

i i.aisaRs^ifi 1 o^-*mi«bT 

[0089] ±e»35WBRHB-e^ Sfliffi4m 

40 c<om^, mmmwi&<Dm§mmm 1 o 6 mm 
a f lo)^, mmmw& 1 o 7 (in^a f rf)^ d t> m^j 

M7-l^W3 d B}$i±^tlTl/^T^. SftdJT% SI 

gI5?gMffi 1 0 6 (Ml^a f Lo)fc:»f SiMME* 3dB^c 

^<-r^c^tcj:oT. M^ft mm 1 0 7 cw»a f rf) 
tmzmmm 1 0 6 (mmm f Lo)c>m^ ^£ d 

CttfT'ZZa ±fE&mW<Dfflm!&L^*V- \ 1 0CD2^ 

mmttftvits mt&mwm 1 0 7 ^gpigjs® 1 0 6<d 

50 0. *ir , J7'S#*l*JtC/NOWtMl^ft , »6ns 0 
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[0 0 9 0] £<DfB3$m&f&Vte, ^{IfiiJ^S 

mmmmsti 1 nc, ¥u»*je* *> fc -erfc §fi»o 

Sfi7>-r^l 1 2©JB»aBfl*ft»cSlfWBE*tifc*T 

[0 0 9 1 ] (» 4 «atjgffi) H 7 tt C 4 

>F/U7^;i/^»^3 nmmm<v s y ttflmeMi 

[0 0 9 2] 0 7 K;jcr £ ? ±C5U»WIR 

[0 0 9 3] ±E5 ua^ttKJSflSBTti, /HSGfg^ 
SI 0 5^6Ul*Sn*SBB55«iSaa«»f Lo)*7alR] 
tt»St£§3 0tc£D 2MU i«SSntWt)W«nft 
N»«S 2 0 (Nfc* 2«±<Dfi8DT*NS»S 

•TSCfctcfcD. 9MtJSiMHgl 0 3©A*HIOI8*» 

4 o t% mtRm-^s i o 7 09»» f rf) t mzmmm \ 
0 6CHisaRfLo)*«s^**T, mmm&mtisT^ 

£ Q cmaot, }Mff 7>"r^ 1 0 4^&5MiS*ns 

[0094] -jj, ftWi^nrcirnvm^mmmwi 

»fLo)«, N^SIH»^-<P r (Nt±2J^±O«BS)C0N 

m^m*^ * - ¥ vzsjl^isb ymmmk $ i o i 

[0 0 9 5] ilBNjfciKBiftS** 1 0H\ N» 

5GHztU N3*lBfWa5* , 9-<Ort«T2aflSi:fl» 
»7yy3V/^h*ra^JcfT5o -73. 2ffik2ft1t 
fe -5 -^OJHffiKSttO Na«H 2 0 jctt, 2 iifg§§* 
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[0 0 9 6] (»5ia««J»B8ttCCDaWO*5||«| 

[0097] 08 tc^r<fc -5 fcx a y ffi^^Sfl^H 

io ^107 (insEft f rf) tmmem i o e mum f l 

KT^I> 5 9.0 1 G Hz— 60.5 1 G Hz<Dj£?BttS<t^ 

& i -DCD^mmm^ 1 1 it?tta**i*tiSo *o« 
sm«#«tt. o 7(«»»f rf)* 

»8H*t5/^K/U7>f;W i 2 0R£, 

1^10 6 (Hftft f Lo)*»«iliSS^S/^ F/^X^ 

-r l 2 2 T% *4?lR36ftil9Sft l o 7 l 
o 6 0f»»k:5Hjl[*n5. 

20 [0 0 9 8] CO»iSShft*afif»*, **<DA* 
*?1 1 OR. 1 1 OL^JSiSSt^+M 1 O^A^T 

3 G fit, l 0lc*DJWS»*9 

y3y;^hlT, I F^Ii{i^&l 0 8b^MtT 

14, MKffll^tt 1 0 7 £ AflBSStt 10 6*. Hfflo^ 
>hV*X:7^;l/£ 1 2 OR, 1 2 2^^TML^ 5£^r 

oaa*fi i or, i i oLfrt>mm&$.*v i i otc 

30 C(0 5y«W«t«S{l»B»cA**nfc*&^ T 

ltc^s mmmmM ^ y js^Msam^x-r at 

tt. ^yifi^a«Sfi*B«T?T«l«I»^^«(c:(0» 

5*SEJgJg-Cfci; f IM=5 8. 0 1 GHz— 5 7. 5 1 GH 

z) tc#«Et-^ mmm #*^s*r s c t # -c* § 0 
[0099] ^?>tc. ±iB^yjft^ettsm«Btcfei/^ 

"C\ MIMI^tt 1 0 7 (ffljftR f RF)fcS»5E«« 1 0 6 

(Httftf Lo)^M^nr, Miffi^^^^-i i oorf# 

40 -Kl 1 OR), LOsR-Kl 1 ODfcArtSftSflWii: 
*t). @9(a)^tJ;9^ LOM* I P#-Kl 1 0 

(b) cfc 5 T««»Wfll** 1 0 0 7 *»£*r 

2*^fcj;sa8a»^a»f¥k:fev^T^f r s*Ki 
MiK^2fg^tffl3fiERrigT ? ^t), sysfUMnsfli 

*B^»ftJ«««flW*^r»Cfc^T*S 0 
50 [0 10 0] (® 6 ^IfiSJgfil) 0 1 OtiC<E>58i££>S6^ 
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[oioi] si oic^-r ^UM^^ffS 

Ml*. Km^fttc I F Stiffs® 1 0 8a*&f3?2> I 

FKWMi^Ji loot ±IB I F^imi i o o 

<D I FSIRfi^K 1 0 8 a*ififig*r&it'II§g 116t 
±IB«ffl88l l 6 k: £ ftfc I FSHA^Scl 0 

8 a*HffiR7 *y h-r^-f S?y s^x* > 

avfflflSBfts+in o i ±ia-r^-v ? u^x^s/ 

lost ±is>r^-^y i^x*->3 

tmrnm i o 6*itiB'r«3Mfiffli«fi» 103^ ±k 
&mmmm& 1 o 3 a^^i&SKf 1 0 7 ^jagpgss 

Stl 0 6*]R|fr£*l ^iMfiZV-r^l 0 AtttMz- 
1 0 4T«1 ©at«»*«l«LTlr>*o 

[0102] £fc. ±c5ya?wii«a8«««tt, ^sp 

?§JI#3 1 0 5frS<Z>»P«^S4 0 6«rit*B-rSiSlfiffl 
4MMI4 0 4 t ±W2jM{f ffl»§§§ 4 0 4 fccfcOWB* 
nfc»Jp«9ift4 0 6^I»§;^F/U7^;^4 
05t ±fB/^> F/ttyjfrj? 4 0 5*15SLftlt» 
ff^M4 0 6^M^-T^^2C0Mff7V-x^4 0 7 
<iATO>So ±K26« 4 0 4 MyMX7>f 
)\>$ 4 0 5^oJ;^2 0jMff7>'7 : -^4 0 7 T*S 2 <OjM 

[0 10 3] icfc. ±l3^SP»fi» 1 0 5fc*. K^ff^ 
S4 0 6«rffi*r«a*M^iS4 0 0^ ±fSS2Pff*§ 
214 0 Ofr£<Dg*P{f*§*g4 0 6*25J«-rS»»Sg4 
0 8 fc, ±!E#aSg4 0 8»c<fct>^«*n^c— ^eO^Jp 
ff^4 0 6©JB»ft*ma«LT»«BaiBiftl 0 6 

(«»a»f Lo)*ta*r«ma<ggg4 o 1 1, ±mmmm 

g§4 0 1 fr5<DJ3g|5fggS[ 1 0 6 (Jg®£fc f Lo)^M^T 
£M> F^X?^;!/^ 4 0 2 t ±!2/^> F^X?^ 

^402 ^rfflig Ltcm^mm 1 o 6 osi&a f io)%m 

[0104] ±fc*vmmm&mmii*. m\ 
(D^my^v-i- 1 1 2 ±is^ i <D§ft t z/r-i- 1 i 

£M8g i i i t , ±i esm ffliiUfg i i nc <fc d Mtsas 

fiSi o 7*aift^rs/^vbv^x7>f;i/^ 2 0 0 ^, ± 
|g^>K/^X7-r;b^ 2 o 0«iIjBLfcftiRft49» 1 0 

7tfAAsn5H»»^*ifi i o£ N ±e»isau* 
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7tc£DifiPI£n*: I Ftif^iSl 0 8b£ili?£T3 

D-;U7^r;^i l 8£u ±I2p— ^U7^;^ l l 
8*fflifiLfc I F^IHfi^&i o 8btfX*r*n^«M 

g§i i 3 i*ix.Tt^o ±ia^ vmsmw&m 
m.mt. mz<D%im7z/7~±4 i ot, immz^&m 

7 y 7-1- 4 l Olc£K>&mZfttc&mm^&4 0 6%:W 
M>F/U7^W4 1 2*ailSLfc»JPffi#*4 0 6 

^ii*i-r^SffffliS*igg4 1 i ±i2§reffli««S4 

10 1 lfcJ:0ii««nfca«Pfl^ift4O6<oaSS»«:ma 
{gLT^fgjg^ 1 0 6b^aj^*r£mii{S§3 4 0 1 
t, ±famSfS#§4 0 1 fr€>ajaffl9S&tt 1 0 6b*m 

$WyMX7^;^4 2 l^:. i&^K;W7 

^;^4 2 i *iiiSL^ssc^®ifi i o 6b*isif@-rs 
mm^4 1 3^, ±tm<m%$4 1 3«cj;5iinB«nfcja 

gRfgJSiS 1 0 6b<Dl"*?]/%:ffltBHrZ> y 5 y * 4 2 2 4: 
mtl/^c ±l5S<ifflli#iS 4 1 1 » mSBfEFSS 4 0 
1 F/^X^^;l/^ 4 2 1, m®9H4 l 3teJ;tf y 
v^ 4 2 2 T»»»«iS^«B*««UTl/>S 0 
20 [0 10 5] _Lf2^ y^M^ff^E^^l/^Ts I F 

mmm^m 1 ooa^^i F^wft-^is i o s^am^n 
f if) tm$mm%% 1 o 5 osflBR»» 1 0 e anttn f 

Lo)*-r s^y vswisass** 1 0 nc 

»5t*10 1 I FKIIWa^Jft 1 0 8aOS)?£3& f 

iF)ti, ^gp^fitii 0 5freajBfl@g&»n 06^^ 

t? I F^W^ffil 0 8a%=y«[fflLlSft7 7^ 
5fi»^+'9-l 0 1 T'SHfiaT^^nvM-b^nfc^© 

30 mmmwmmmiSLf rf)<o»*/^>'H/«7^;i/?2 0 

OTWSU 5yjS*©a8«ffl*i(BBl 0 3T*«U 
fg 1 cO}M{f 7>ft 1 0 4*>63SSfi«T*S«ei»«#« 
1 0 7^fflW§ o 

[0106] ccd^ ysffln^tafisiioAffsam 1 
0 5coa^ft^4 0 ofrz<Dmmmwmzftm%%4 0 

8T^^tlT, — 7aC0^ff ^MtimafStl 4 0 1 lc 
;U7>f;V^4 0 2T*ffiDttito ^LT, ±fiB^>K^ 

x7^^4o 2fe:j:?)aoffisnfcs»sa8»*iii« 

40 ^U^V^xm^ 4 0 3lC^0 m^Lfc^ ^* — i/ 

y$>x*->3>s«»«5*iM o i (caw^o 

U^;l/S-e5Mmffl«i*lS4 0 4 £ 0 

» ^ y 6 oghz)^ «sucoT-r * aas?M^/jvB 

*JB«aRW(W*tf 2. 4 GHz- 2. 5GHz§)(?)gWI 
^«4 0 6 4:bT^2(7)jMff7 7 >7 : -^4 0 7 <fc D J&fcltr 

^ 0 CdDJBGJfeNO^ttT^ SVfi 4 0 6 (£>gj}g£S( 

f REF£:3 0 7. 3MHz^l, Jl^tim^ 1 9 2 £ 
50 U 3 0 OMH2W©«38«iS©JBilft»»*3pJfflLTl^ 
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-So 

[0 10 7] -7^ ±C3yWWW«a««H7f*4, 3 

y aw©* i ©5«7 >7v*- 1 1 2^<tosft^n^ 
»if«i o 7 *a« fflia*as i i n*mmisit&. 

yH;U7^W 2 0 0 tc <£ D MJtfl^iS 1 0 7<Dfr* 

«L;fcJIIt»«*» 1 0 7£rjSi££U^ 1 1 OlcXtlT 

[0 10 8] ±!B5UiR?^ttS26««B^6«5i 

0 6*S2<?)SI7>ft4 1 OlcJ:t>§fIL*:^ m 
2CO^{f7>r^4 1 0lCcfc9S«Sttfc»PW§«4 

0 6<D#£K#«^>K/<X:7-f;l>£ 4 1 2lc£t)®i£ 
bTSffffliS*Sg§4 1 ITiiS-rSo ^ITs ±e»t 

iSfg§§4 0 1 tiOmlfllLft^ jBftftl^l/ST?* 

y smojaflnatt i o 6 t^»cHi«Bbftsai«s«» 

1 0 6 b«tt«flH0Mlft 2 0 0 k HzHSTS^U S£ 

stifcsaasaift i o 6b*ja«3&^*'9' 1 1 o icxti 20 

ffl^T, M^fl^St 107*1 F^pff^M 1 0 Sblc 

tifc I F SHRAMS 1 0 8b*^pg§ 1 1 3fcA*"T 

[0 10 9] llT\ ±ERf^>F/U7^;l/^4 
l 2lc^yx^:7^;l/^s AW(Iffi^M)7^;V 

o«ate*i»* -r s c £ ct -3 t, s<i(B!i©«a^s^ i 

Fm®mW& 1 0 8bc0+^ U 7*f*t^itC/N 30 

[oi io] ±iH^y»»^3»aifi««tt, si» 

fig £ tegft t> MHIl^ffi 107(D^U iS^off ^ t 

m&4 o 6*m<DmmmfflBtf$-eGmu gfum-esm 
ojaaBgsai o 6b*s£Lfc^ ^ uiftwsa^* 

■9-1 1 0^A*-rS«dcT*feS o LfctfoT, _bf5S« 
«T«£Sttfc»»«Sjfi 1 0 6 Mi, /Si£i«i{£i§4 40 
o i £JMB4 l 3tc<fcD^cm^^;i/ST*^;i/ii1gi: 

ww^Ri(iB-e*sfe». «sa»5*if i i o*ssp»a 
[0111] cct, mmBm?z>mmmwifc4 o 6co 

{SiMfMS* 2 . 4 G HzfiPf> 3 0 0 MHz^cOfifflSH 

fSM'TSS'&tCiktJLTx 2.4GHzfTl528dB 
Sx $3fe3 0 0MHzSTM6dBIS, 
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4SS4 1 lT**a»«a«r6t«-rSCfcWT*. ml 

s £ <t tf^Ri«#* ?itecit iEHtK^Bm 

i:a5fr5T*S 0 «±OCfclc<fct)x S<l«T3iS*« 
k:RW!bfc*ffll^l^;l/©JB»5Saw l 0 6b*B£ 

u ajsas^^i i Q*mmgwmrm*vmft?< 

WCtmSo 6 0GHz*fFC«:. Eft 

(?)7^yi/->3 :/*fl8«T**r N 3 5 d BfiLttf)*W# 

± * a«i|ifi*S|«f 3 c £ i± Bit i: ft £ o 
[0 112] ccQcfc-Mc. c <D ^ y S^M^iiff vXt- 

Ki 0 8b^ <T* St Wc. 

^ l OT^U 1 0 6 b^ffiffl*i 
[0 113] c^)J:5fcgiJ<0JH»*»feJ:tf«i9 

SffllJTFMtfil^X^ h^A&ffit£#lcj;9 
[0 1 14] (Jg 7 ^SSfMI) 0 1 lte C flDRWG)* 7 * 

i mmmm<D^ vmmmmmm^xTi±tmm&i±, 
a««-ptt, i o e (ffljfta f lo)*w^-^ 

y^x^s/a^auHaaRs**] o i^vk^^ 

[0 l l 5] Hi nc^-Tcfc^^ ±IS5y»»«l»3M 

««Hti, ^p^nfci ?m»mwt&\ osa^aw 
^> i Fgwrn^ag ioot ±te i v^mm^m \ o o 

^^>C0 I F ]£M1mW$& 1 0 8a*if iS-r«iii|S§g 1 1 6 

t, ±IEMMi»i l eic&tiM^fttz I PSRMS 
l o 8 ^ y iSf tcglM7 ^ T'a h t § ^ 

^yyx^S/g>ffi!JBJSH»5*-y-l 0 1 ±15^^ 

-> ? y> ? x^i/3>s^ig85c^*'9-i o nc^vmm<D 
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mtmm& 1 o e *m*-rs»aggs« iost ±e 
>f ^-y y y x ^ i/ 3 yaflsa^+u- 1 o lfrzmt) 
~$n&%mmwi& i o 7 mi^s 1006^ 

!St^>hVU7^;^2 0 0 t, ±12/svf^x 
Hi 10 0 6 «4l«-rsSMIffliiMB i03t ± 

Basflrsiwni i o 3frs<ofct»«#ig io7Wd 
* m^si o o s*tmr zmmr^T-r \ o4ttt 
mzT^Zo ±mmmmmm%$ i o 3 tmm r >ft i 

[oi i6] ±i3^w»fi«i o a*««ift*a 

M«»*ffl*'rSmji«»4 0 1 t*fLT(/^o $ 
ft, ±I2SU«^|^flMHlfcJ\ ^SBSSfgffil 050 

fcHS^SiSgg 109t ±teSS£§3 l 0 
m^titc I F^pff^ 1 0 8b£^TZ>rz£>CD%£ 

[oi 17] %tz, ±tz*vmmm&m&m&. s« 

7>x-f 1 1 2£, ±I3S« 7yft 1 1 2^J;Dgff 
Snfc»BMi*§«E 1 0 7 fc/Woy Mf^tS 1 0 0 6^ 

1 1 0(CcJ;Dii*i^n^:^{f^JSl 0 7 t/WVy F 

@m& 1 0 0 6%aat5;^K/U7-f;W 2 0 0 
$107 k/Wny F«*§«i o o 6tf\j]Zti%m& 

»^*-*m i ot, ±mmmk**vi i otcj;t)Miis 

SitfiS 1120t ±lE*t«g 112 0 tCcfc t?i8ffi* 

ft/fc I FMffiimWt& l o 8c^it^*T^a— 

£ l 2 l fc, ±I2n— /U7^;V^ l 2 i ^ililb/c I 

■rsffi«JRSBP56l8«3 9 9 fc x ±13ffl«»5* l 9-3 9 
OA^^I F^lf^l 0 8b*«ffi"T£/*>' F/^X 
7^fWl22t ±fE^>F/^X^^;l/^ 1 2 2*il 
iSLfc I F^IBm#» l 0 8b^A**tiS«MS l l 
3 ^^fiiti/^o 

[0 118] ±fB^U»^ft»2Sfll»«"ett. JSgP£IK 

si o 5 <o»qsm 4 0 o^&osvfl^ttCjaaaR 

f o)^mJifSts4 0 1 fc<fc9mil«?-£<: £^£9^3$ 

5»a*c«is*fLo)**«-r*. ft^ ±«asa$ag* 
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*§§ 1 0 5^6S*«9«4 0 0<DS*ffi^a*$HfcLT 
ffiOttiU ±IBaqsm^««r/Wny Mi^£LT I F 
SSH!#ift l o 8a(JHi^f lF)tHaBSWi±T*a{t 

a F *ftfcm*0*i««*§» 1 0 7 (JRifflR f RF) 
hff^iS 1 0 0 6 0HifcSf Lo+ f Lo/n)£: 
SfflJii««»l 0 3 t)«MBbfc». ^ff7>ir:h 1 
10 0 4 cfc^iMffT^o 

[0 1 19] ca\ ±feiMfI7>T^ 1 0 4^£>5MfI 
2*i£5Mffi£te. ffiHKfimt 1 0 7 f RF) fc/W 

P*y Ffi^*l 0 0 6(Jfflil8Kf Lo+ f Lo/m)T*#t/£2 

0 0 6 f ofc* f Lo/mtfe D , HfiftSftftQ 



f Lo+ f Lo/mt*So ccDmimmfcrnr? 

«\ JBffi^SSttOJRiSft f Lot± 5 9. 0 1 GHz-e&D, 

}fiC0«ISS[f Lo/m«9 2 2MHzi:ftt), ffliga^» 
20 ^(7)/WD7 hff ^ 1 0 0 6 CD/UStlfc f Lo+ f Lo/m 
5 9. 9 2 2 GHzt^o CO® 7 #ISfi}^J^^«, I 
FSPM^ffil 0 8 a<DJSIJ&8Sc f IFli 1 . 5 GHz— 2. 0 
GHz^L/Co Lfc^^T, mmmWtfil 0 7«t 
fRFte. 6 0. 5 1 GHz— 6 1 . 0 1 GHz<DmW&£.1Z 

[o 1 20] — ts\ ±iasyift?wwi»sfiam"ptt> ^ 
vmm<D^mT>v-i- 1 1 2icj;t)S§snfe«wif 

8107 (HSftf RF)^<):t>VWD7 hft^jgl 0 0 6 
(fflffi»f Lo+ f Lo/m=9 2 2 M H z) £r§{tJJ§^i|i§g 

30 i 1 1 ic&vm<mT%o ftt, ±ihs« «*is§§ i i 

Sioo 6^>F/U7^;^2 o oT^iljl^r-d: 

si«s^wi i oic&vmmm^mi o 7 

(ffl&fRf RF)t/WDy hff^l 0 0 6(f Lo+ f Lo 
/m= 5 9.9 2 2 GHz)fctf 2f ftSSnt^ I F^ 
BHi#ifi[l 0 8cC0M&»f IFc(= f RF-(f Lo+ f Lo/ 
m))«. 0. 5 8 8 GHz— 1 . 0 8 8 GHz£&£ 0 _t!2 

i Fmmmwt&i osciz. zzicmm®im%mMm3 

40 9 9frZ(Om%^WBL(f Lo/m= 9 2 2MHz)^ffl^ 
T»2oaj^^*1?-3 9 0fc:J;t)HaBQB!l«tu ?M 



mWil0 7 : f RF= f Lo-f f IF (Si) 

/^D'yMfiSl 0 0 6 : fLo+(fLo/a) (S2) 

I F^IBd^Kl 0 8c : 501 Fc= f RF— ( f Lo-f ( f Lo/m)) 



(18) 
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(5£3) 



I F^imi^ffil 0 8b : f IFc 



[0122] coi*, si««joa»sai»o<s^«» * 

fffflji f m&mwt& \ o saicmxT&c ticker, 
m^mmm^WL i o 7 on»ft f if) tiE/vn^ h 

«*»fcLT©»MHM*4 0 OMtm&B&XftT 10 

*<z>iasi, i o 7 (jnasR f rf) t 

/Wuy hff^ 1 0 0 6(ffl»Sf Lo-h f Lo/n)« N 
[0 12 3] fi£*Ofg 1 <7)^ y»*IHKSKlfl ->XxAtD 

wt^?ft(jBisa» f lo- f iF)tsj|»cii(^-rscfc*«wr 
ait 40, 5Mffff^om^b^o©j®^^^4 

£o iO^T, /WPy Mf^iS 1 0 0 6 hfS^iSf 
*6l 0 7Of«*K<t5CitfT*5^ tHMf 20 H 
«fflt>*<&0. ^Sifi»tU73t«ftkC/N)^ 

[0 12 4] ffi8^M)^l 2 14 C 8 

»^*aaiffi»H £ ^ y sa?i«si«*fli««-<?«i«snTi/> 
«o ^Mftm<D ^ y $tf%mmmm i/^r-^tm 
i mtmm<D* v&^mmmmi/XTi±£<Dtm£M. 
mmm<Dm%mmm i o 6 oh»» f lo)%;wp >y hm 

^JS4 7 6(«»SRfPL0)i:LT*«U /WDyHI 30 

co 1 2 5] 01 2ic7K?&5i^ ±^vwammsak 
mmmi*. mm^titc i F^mm^m 1 o sa^mti-r 
& i vmmmwM loot ±c i FguM»* 1 o o 

fr*><0 I F^Pff^f® 1 0 8a*lgi|i , rSli'ISS 1 1 6 

±iBt»iBsi i 6ic&<Dm^-znrc i F^nA^tt 

1 0 8a^MI^Z^7 0 a>^-h-r^^2 0ia^|S(^ 
4^4 7 4 t ±IBS2 0«iS«[^*-9-4 7 4*>e<DI 
F^ff^4 7 2*«jgf S/^>K/^X7Y;l/^ 4 7 40 
9t ±fSA>'K^X7^^^ 4 7 9*Hjftbfc I F^ 
Mfl#«4 7 2^^U^tCg|^7^7 P a>^-h-r 

VfflJH»»5**CUCF, fit 8 
*«Bg»TJ4*l (0«««5*'9-i:^3) l o l t ± 

fas i (ommm^^y- ionc = y»flw)» 1 ojas&ss 
mmzmti?2>m$mM&4 sot ±mm \ <dh«» 
^wioi frzatitsnzmmmmfci o 7 i;Mp 

? Mf*§ 1 4 7 6%mi&TZ>s^ hVU7^;W 2 0 0 
t ±f2/^K/^x:7^;I/£ 2 0 0*HabftJI«R«^ 
1 0 7WDyHfl 4 7 6^it^f33M{ifflia*50 



= f RF— ( f Lo+(f Lo/m)) + f Lo/m 
= f RF- f Lo 

= f IF «4) 

<®§§ i o 3 t ±ibshi ffiJi*Mtg i o 3 fr*><DMimm^ 

iS i o 7 i:/UD^ Mi^f i 4 7 6*j5fcl*1"S2HI7>' 

ftio4 k*«n*.Tv* 0 ±iasim jaiHis 103^ 



Sf«7V-r^ 1 0 4TSI«»*«ricbTl^o 

[0 12 6] ±I2^gB5Sig§g 4 8 Ott, SflMt#»*tB 
^-r^S^ff^iH4 OOt ±IBS*ft#3B4 0 0^6 

<Dmmm k afgt^ k s^g§ 47ot ±12 k a 
{g§§4 7 o^e>^ka^n^m^2^ig-rs^i 

4 8 2 t, ±!2»igS4 8 2 ^<fct)»«*nfe— ^TOk 
i««tlftOT*S6ICm- 1 fflfSLTfg 1 O^gPfgfi 
S^ffi^^m- 1 SI«g4 7 1 fc*#UT0^ o * 

0 (d^jss 4 8 2 j; o ntzmjj (Dmmmw&z: 

ka«bfe«^*«MILT»2©a»S6«?ft*Hi*'rs 

ipS§§4 8 1 kSf^TV^So 

[o 1 27] %tc, tm^v&mm&mmwte. sft 

7>T-^ 1 1 2 t ±K§ff7>T"M 1 2fc«tt)Sm 
^tlfc^fl^ig 1 0 7 Ml^ 1 4 7 6*ii 

ffi-raafMJJfflfisi not ±esas4Iihhi i 

1 Ofc«fct)Jii|BSnfc^3|j8^«[l 0 7 WD^ hit 
f 1 4 7 6^ritiS-r§^>K/^X^-^;l/^ 2 0 0<h, _L 

E/^>hv«7-f;i/*2 o o&m&istcmmm^mi o 

7 fc/Wny Mf^fl 4 7 6tfAftSn«fl»a^*^ 

1 1 o t ±ffija»L»£*iti i oickomrnkpyy 

1 120t ±IH«iH8g 1 1 2 0&CJ;D tiffin tl/c I F 

mmmw& 1 o sb^jts-r^/^ f/^x 123^ ± 

I2^>F/^X1 2 3*iiiSl/feI F^PfS^iSl 0 8b 
[0 12 8] ±C3ySM«imffl»IBlc*^T. ®^ 

i§S4 0 0 OffliffiR f o) k 4 7 0(kti2tt± 

OSE»)i3J:tfm- l »fl5S(mtt2«±cDB8R)-e*^ 
^nfc^gPI8fitl4 8 Oti, /Wny hifiSl 4 7 6 
OU&ifc f PL0)CD 1 /mO»iSaoi?i8« k®{g#§ 4 
7 0Wffim ^?>tC. ±|2kiH»#g4 7 0^e>tB 
JrZtitc±.m 1 /mOJB«»©«^iS*4Jiftgg 4 8 2 tc 

«fct)2#isu »is«nfc— *o»2ojBawsajS4 7 

6^HligS[f Lo2^i f PL0/mi:4D. ^2(DglM^^ 
^4 7 4<D^SP5S«&4 7 6tC^D^2cD I F^Pff^ 

&4 7 2 (fflJS!Rf IF2)tc7^^>/^h*nSo 
[0 1 2 9] ffl«a<DBB««Ti20cfc«5fc«: 



(*5) 
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*T. SUOS&SB 4 7 8*RttTfe<fcl\ OtD, %Z<D 
«»»^*-*4 7 4 (OSBBKa*- h 4 7 5T2#» 
U *20fll»»»»%/^F/U7-f ;W4 7 7*^ 
LXm 1 0«»ft5*-9- 1 0 1 <Dt8TJB-&S4 7 3lc£ 

[0131] CC0£5&cLTfg2<D/S&^4^4 7 4 

2 o) i Fgm<Mm&4 7 *i ojaaRs*-^ 1 o 

1 1 0»«58S«(JB»K f PLO* (m- 1 )/m)fc 

t*&. » i oassssaiSflDfflisas f Louis a^ft^j 

«» f o* k SffiNik: 2 6fc(m-l) ft* fe <DT 
[0 13 2] O^Ds 
f Lol= f PL0*( m - 1 )/m=(m- 1)* k * f o OS 7) 

OP^c&So 5K l o 7 Offigftf RF)££t>tcifiPs£n3o 

[0133] ±c»i ojsisaRs+U" i o i rmmmr [0134] ±mzm&<DmmkTv7^z/^-v\;i& 

•y73>;^b*nft;WDf hOTSl 4 7 6 (jffift tK /Wny Mf W$i 1 4 7 6 f PLO)fe«fctf^ 

f PL0)fc&?>. &flUlim»l 0 3£J:DJttM»ttK20 SfHf W$L 1 0 7 f RF)OJBifi»H\ 

f PLO = f PL0/m + f PLO* (m- 1 )/m 
= k * f o*(m- 1 )* k + k f o 
= k * m * f o 

= fLol+fLo2 (^8) 

= f IF+( f PL0/m) + (f PL0*(m- 1 )/m) 
- f IF-f m* f PLO 

(S9) 
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f PL0/m= k * f o 

= fLo2 

f IF2=f Lo2+ f IF 

= (fPL0/m) + f IF (j£6) 

£ft£ 0 

[0 13 0] Sfc, ±IH7^ynV/^— £T*&£^2<D 

7 4 0AflmS#-h4 7 5 tttJ**- 
hi©7>TVU— i/g>Wtttt N IS2 0 d BSST* 

marf-uctt, JS«58S«4 7 6©m^fcW*u: 

A/T?< £• ±lB»nft#(S»»««4 7 6)iWlO| 

SSSSc^^ 110 1 cOsuO/Wa^ Mt^£4 7 6 i:^ 

o< &cot>&£#:tfK ±13/ Way m#5£4 7 6^ 
1 2CO^T?^'rJ;«5^ N /Wn-y H1^4 7 6C0^ 



f RF 



= m* k * fo+ f IF 



[0 13 5] ^KftTMW«««#»«\ H!2cQ 
»SSR5*-9"4 7 4^<fcS^ligSc7^P p r3V/^h^^ 30 

f LoWER = (m- 1 ) * f PLO- f IF 

= (m- 1 )* k * f o- f IF 

i:ft?>> tm<Dtctblck= l 

f LoWER' = (m- 1 )* f o- f IF 

[0136] ffi*©»2o^yiSfsaiiflis/x 

rAffl l 5 fcSt) ^» 7 WTOJIfc^t l SOJIiffiR 

a»Ttt, ^HftTffli«iatW«#»(JBifi« f lower) a 

SfcCDcfc'Mc&So 40 
[0 13 7] 

f LolER = f Lo— f IF 

=mfo- f IP 2) 

(0 1 5 ic^-r) 7 *««j|iteS'r ^ u ^wtsft 

[0 13 8] (KD%$8m&Bf&T*te. 50 



14. 



!*T«(W«flHi^ifi©fflSS» f LoWER 



(Si 0) 



(SI 1) 

<DJHi£»f PL0te5 9. 0 1 GHz-eStK m=9tcS^ 

PL0= f Lo/m= 6 5 5 6. 6 7MHz£&£ 0 ctlJ; 
0^ I Fm%mWt&l 0 8a<Djaittftf IF^O. 5-1 . 

oWER«5 1.95 GHz— 5 2.4 5 GHz^^D, f%W.<D 

±wmmmm^mv&zmmmwi& 1 o i <omm. f rf 

#5 9. 5 G Hz— 6 1 . 5 G HzTfeStfHcfcf LT> 

ft^fflHttlswm^&offlisak f Lower** 7 g Hzw±«n 

[0 13 9] »OS2©^'JKMIf^ 

fwai3 t-^T) 7 n^iio ^ y mmimf\ 

i/Xf A(0 1 1 tC^*T)T?«> f Lo= 5 9 . 0 1 GHz. 
f IF=0. 5 GHz— 1 CHziT££, Pft^.CDmW&T 
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$>z±nmmmmBL. oto fmm^m<omwak f rf 

^5 9. 5 GHz— 6 1 . OMHz~V£>Z>(DlCttLTs 

*T««iaw«^ao«a» f lower** s s.sighz 

— 5 8. 0 1 G Hz£&D. 1 GHzgfncO^FSiS^^ 

y^f^^F/u?^^-?^ o d BtbtswaE-rsc: 
[0140] micomi mmmm<D^ 

[0 14 1] «±©*3fcx ±IS^Uffi^M^fI^B 10 

rni. jasisssisi o 6oas»f lo)*/wd^ Mi*§ 

St 4 7 6(ASSRf PL0)£bT£/£bT^£fca&, MM 

«^Jfi(ja«a f RF) ©if L^;V i: «\ ffiit LTSST 

■ettx 9ioAflmttOHiaff[fLoi)&iB2ojaffiR 

J6«0S&af Lo)2fcfc. teffl$S^^Jgr#a6T|n|WL 

T, /Wn y Ht^&^MJSK f PLO^ f Lol+ f Lo2T 20 

/Wuy h«^»(JBjft»fPL 
0)TMMI9tt(MttR f RF)^HS^I^^n>^- 

hurt. »ion^Stt(n«kfLoi)«j;cflB2 

[0 14 2] (0 9 ItffiJgJIB) B 1 3 « C OfPJ!<03§ 9 fg 
CO^U^^ilfti/XT-A^ *y» 

[0 14 3] ±IB5 U »fl^j»3if««lltt, HI 3&c^ 

1 nzmmm^fe 1 0 7 ^sffi§Hss« 1 0 6 

is&WWw hmWU& 1 0 0 6^igig*r§/^>K^x 
1 0 2£:iS*_Ti^£o 

[0144] sfc. ie^umtsMm s« 

T^t^-i 1 2 ±f2§ff7 7 Vx^- 1 1 2^J:D§:fi 40 

stifcjftttflwas i o 7 i o 6*5cfctf^-r 

him 1 0 0 6^iM*g'r£§{fJBtt*IS§ 1 1 1 

±9s&mmmmn& una vm^nrcmmm^m i 
o 7 iijafflggfisn o hmm ooe 

X7^;^i o 2*»5BLfcftH»«Jf8fci 0 7 
MM 1 0 h iWWlfc 1 0 o 6tfA*?n 

^fflfcSS^IM 1 Oi:, ±iEffl»R5*1M 1 OlcX 

0 8b,/WDy hff^3 0 6M3<fctf»2<D*[l8fI*§ 50 
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?&3 0 8 b^ri^*g-r ^i^lggg 1 } 2 0 t, ±fEtfJpg§g 1 

1 2 Otc cfc Oigifi* fttc I FgSi«#»l 0 8b^iS& 
1"§M>F/U7^;^ 3 5 l t, ±I2A>F^X:7^ 

3 5 I fcffiiSbtf: I F^Pfi^iS l 0 8b**A#£ 

[o i 4 5] tm^vmmmm&mmwte, tin 

H 1 1 2 0 3^6ffl**tife/Wny Ht#S3 0 6b^r 

snft/wpy hi*§?&3 o 6b*asrrs/*> f^x 

7^;^3 5 2i:, ±IB/^>F/^^>r;l/^3 5 2%ffl 

*M#§3 6 1 k N ±f2iHBg3 6 1 fc:<fc DiBSnft/W 
n *y h ft 3 0 6 bco U^;l/%SJRB"rs U5y>36 

2 ±13 y ^7^3 6 2 tCcfc 0 U^;H9H*tifc/W 
n>y h«^»3 0 6b*mii«bTSffl§RSfi»*ffl*f 
5miiH8g3 6 3t ±f2milf£#§3 6 3 fr£<0^gB?S 

IMIiSt§/^K;U7^;^3 6 4 i:, ±IBM> 

F/U7^;V^ 3 6 4*a3fibfeJi>^iS%£ii4lb 
T. «JS»5*1fl 1 0tcffi^*r^«*Sg§3 6 sttm*. 

[0 14 6] ±G^yWMM«KAttB a ea, RffiSS 

g§ i o 5coxqnfli9ii4 o ofrz<ommmmwiffl®£L 

f o)^mafS§§4 0 1 tc^Dmjfi^-r^c tic&omw 

KSttOBiffiRf Lo)*^g"rs, fit, ±IBJS8B58JS 

1 0 5fr&£*PH149SR4 0 0<O®P«^ifr&#i8bT 

BfcOfflU t«»¥OT»*/Way Ffl^kbT I F 

mmmm& \ o 8a(si^f iF)i:«isaR»±^«ffc 

b. ^tt{t£nfcg^fl^St£ I FSIRfi^SEl 0 8a 

s*y ^x^->3 1 o nccto 

^UM(cgIM7 7 7^y;^hU SSt7 7 7°n 
hSnfcBf?B©}»*IMl#jft l 0 7 OHiSBR f RF) k 
/^fny FfS^JSl 0 0 6(HiSa f Lo+ f Lo/n)«r3M 
mmmUB&l O 3^J:D^IL/cm^}Mff7>T-^ 1 0 

[0147] mmmmm4 oo commmmco 

SiRRf REF^:9 2 2MHzkb, mil^gS 4 0 1 ifi 6 4 

fflfggi^-r^o fe5-*o»jft»3 0k:*o»«stifc 

JBSO/Wny hmm&4 0 ObCS&fBcf Lo/m=9 2 
2 MHz) h bTs I F^ISff^ail 0 OfrZ<D I FSH 
ff^-M 1 0 8a*fcljf I F^liff^ 1 0 8at± 

ioo«^»fcbTjBJsa»tt±T*M{b«n« 0 cos 
9mmmvii^ i F^ifi^i 1 o o ^ft^/i^ f 

IFtt 1. 0MHz— 2. 0 GHzTfet)x ±CH»»tt±T 
^Mit^tlTz I F^BM^5H 1 0 Ofr£cD 1 F^IIff ^ 
81 0 8a*J;tf;WnyK|fig4 0 0Mt 9 2 2M 
Hz— 2. OGHztT) I FSBHI^ttkftSo ±121 F^ 

iHfi^»*Hg|53SSSgg l o 5 3^e>0^ffi%S8[ 106^ 

ffll/^THjft»7'y^3V/^— 6 0GHz 
^OM^ff-^ffi 1 0 7 f RF= f Lo+ f IF)£>£tf 
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/Wtiy Mi^SU 0 0 6(JH»»f Lo+ f Lo/m)££ 

o i frt>(om^m& i o 6 ,MMm w& i o i *>&x$ 
m i 0 7*itf/woy hmw& i o 0 6*;u»»<d 

[0 14 8] m«{g§§4 0 1 ^miiflSLfc&O 

JSSK8Jgffi 1 0 5^&OAflS»SiS 10 6^ milffitt 

9 1 0 2*W«iliSb^ffi5S|gifiSfcttmaffig8 4 0 

1 0 2 Ota**^B»«#» 1 0 7fc£t>VtYP-y h 

ft^fl&l 0 0 6 t£$>lcffi AlttJ;i/\ n<DfS9mm 

Bmr*& s mmmtjztizmmmmtei o 7<oMiig&f 

RF&6 0 GHz~6 1 GHzT&t). /WPyh«»l 
0 0 6©jaK»f Lo+ f Lo/m&5 9.9 2 2 MHzTfe 
0 . BSISSgffi 1 0 6 f Lofct 5 9 . 0 1 G HzT 

CO 1 4 9] ±!B5U«^»3a!«SE«Ttt. Stflffi* 

snsjagBSSK i o 6 (omtite, mwm^m \okd 

0 6 d B«£ffitf>fc:fM«LT^5o /WD7HI 

1 0 0 6 tOffl^j U^;W*. /ggl^HS 1 0 6 <fc D 

fcx 0 d B-2 0 d B@jStfg^^l^;WcMfflLT^ 

^> o 

[0 15 0] ±f35'J»?^»Smi6B-Ctt. ^ 

'JiSf^f7>ft l 0 4 tc£ Dffl ?nft«W!f 

1 o 6 ffimmi i i ii?Ji«bfeifc. mmmi& 

l o 6 , fttfStm^S l 0 7fe«fctf;WPy Mf^&i o 
0 6^MVK;U7^;^ 1 0 2 lc<fc D flH*»iH;**fc 

Jg*£ 1 0 6 t/^Uy hmW& 1 0 0 6 «fc fttJBMI*§ 

fti o 7tt, HifflRS^i l 0lcJ;D2*«»S*u 

ffHcDI F^pff^l 0 8b, I F§^>;Un7 

S3 0 6bfc<fctf»2<0*H«#tt3 0 8b%4i:5 0 ± 

S3 5 OT^SStlfc^ ^1 C0/^F^X7^;b^3 

5 1 fcffl^TSI 1 I F^Pff^M 1 0 8b*^«jliS 

strops i 1 3tcx^*r^o —77. ftmm3 sot 

#»*ft;fe I F»0;WD7 hf^K3 0 6b£fg2<D 

/*>K/*x:7^;l/£3 5 2fcJ:0iiSrrSo ^tts ± 
fB^vK^x^wvl/^ 3 5 2^IIL^WP7 Mf^f 

S3 0 6b^ tfgg§3 6 ^'^7^3 6 

SASS3 6 3(mt±2W±OS»)Jc:A*L. m®{g§§3 

6 3k:±0mi||«LT«BIWHBJft«*«-r*. cl^t 
T. Sfe«*nfc«aB»S«*/^> K;U7^W 3 6 4 
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T*8LT^Kft*»£U 3 6 5 T'Bf^O 

^STiisbt, js»a^*i*-i ioicA^-r§o a 

0 i ©affiRWRi:Hii;6 4iHgT*&£ 0 cOcfc^c/is 

i o tmae»3 6 3jc«fct)^e^ii»**t 
*flHftn&2 o o k HzSja^TB^-rSo 

[0 15 1] ±!ai«<05 'J 8f«»a«S[Hfc:fe^ 

1 OTHi. «^A*«tifc«I»i<0®BiT2*tt»[««T 
10 iiffLTt^^ £®JMM»05£ttfl&tt. «» 

fc^RlfigfcftSo CtlfcJ^T, HiSRS**! 1 0« 

ccT«fflLfti(B3 6ii4, aiwijfwrga 

[0 15 2] ±fB»i~* 9 TfflHWSMff 

[0 15 3] 

30 -e*s 0 

[0154] sft, ±m^vmmmm£mmwic&n 

Jg^ffi CO/ ^ > F / * X 7 -1- ;1/ ^ j; S 2 ftWtmtfZ ic^O, 

[0 15 5] ±IS^UiS^»aimSH^J;n 
(Ml ^S^O h — * ;l/ffl ^^{f / * *7-<D l / 2 &CF ( 5 0 

St^lRl^3 d B«rt^»bfet)fil/^lRlfc3 d B« 
ISBUcDLT^ }»UWl^iftOffl*tt 1 5 0%— 5 

[0 15 6] Sfc, C©«W©5U&»«(«Sfl»BT? 
50 Hi-Tl/^^fetc, jMfifflijT^g|ifgS&^r01Jx.tf 3 dB« 
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[0157] $e,fc, ±mzv^mms:mmmici6i^ 

[0 1 5 8] Sfcx ±iE5Uifi^iiSSm^BT*«, ^ 
BE^, JSS$fcS$<( 2 2 ffif»5*ffllffi 

[0 15 9] c<D&w<D5.vmmmmmi'Xy-i±T 

[0 16 0] ±fB^U^M^3Mff^HTti. 

[0 16 1] ±E5U«^ftaKSHl»B^&j3im 30 

[01] aittc <D^$M(Di$ i mmmm<D ^ v mm 
[02] is 2 tic (D^mcom 2 mmmmco ^ v mm* 

[0 3] 0 3 ti_tte^ U K^Sa^X^Alcffiffl 

[0 4] 0 4 tt±B5 U ^MJtilfi S/^-r ^Jcffiffl 

[0 5] 0 5 tt±E5 U iSflHRtSKIfi S/Xf Afcffiffl 
Lfc5 U«flf©*«W©fiJ»1Wt*iR'rHT**. 

[0 6] 0 6 it c cofge^co^ 3 ^mmm<v ^ u i&mss 
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[07] 0 7 it c (outworn 4 siss^hio^ u mm 

[0 8] 0 8 a c (Dftworn 5 *ss»«<05 v mmm 
^affs/xxAcD^^-r7 r D^^0T$>^o 
[09] 09 &±ib^ v&mmmmmisxTLsicmm 

[010] 01 ot±c<oaMo*6*as«ffi<osuis 

[011] 01 l«C^)«WO»7*SlBgll8<D5yift 
[0 12] 01 2ttC©«MO»8SjfflBgJft©5U« 

[013] 0i 3&c<Dffln<Dm9mm&m<D*vm 

[014] 014 fcitJfcfcOS 1 <D ^ U SEfRMIKiiRS/ 
[015] 015 2 O 5 U »^»5HiS/ 

[0 16] 01 6ttJBJaa^^*©»»«^i:2««l 
[017] B17^'J ttWA8mSS0)ffitB«l*A 

1 o-N^BfSfifi^^. 

2 0-Nii«S, 

3 0 

4 0- 

5 0-8BW, 

ioo-i F^mmwM, 

l o l-^^^yyi^i/avHiS^ 
l o 2- • ^^F^x?^ 
l 0 

1 0 4-Sfl7>fts 

i o s-mtmsm, 
i o 6-m&9&ffl&. 

1 0 6b---JM9Sa& 

i o 7 '•Mmmw&(ffiM<DMm$mw&), 
i o 8a- 1 FmMMwm&mm), 

l 0 8b- I FJOMmVKStMW). 

i o 8 c- -m 2 co i Faa>«*^ 

l o 

l l O-JHJSBRS*^ 
1 1 0R-R F«^X*«B 1 > 
1 1 OL-LOM-^A^fia^ 
1 1 01- I Fffl^fiS?. 

i i i -&mmmma. 

1 1 2- "Sf7>ft, 

i 1 3-a«»x 

1 1 4 -JBffiSgaSB, 
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1 1 5-MvK;U7^;W> 

i 2 or- ~/*y F/U7^;^> 

1 2 OL-/^F;U7>f^?> 
1 2 1 -D-;U7^/^s 
1 2 2-/^F/U7^^s 

1 2 3-/^K/U7^;^, 

2 0 O-A^K^X?^;!/^ 

3 0 la-|SIffi#ffi§^ 

3 0 lb- 9 Ofi#ffi8s 

3 o lc -9 os^@a§§. 

3 0 5-#SSk 
3 0 6b-/ hflKHfe 
3 0 8 b <~%Z2<D$*MHWl&^ 
3 1 la- 1 8 Oj^BSgg. 
3 1 lb- 1 8 OK#ffi§^ 

3 5 1 •••/*> H/**?^;!/^ 

3 5 2- •■/OMX7>f;W> 
3 6 1 -ittffig, 
3 6 2-U 5 y£> 
3 6 3-mM{g§§. 
3 6 4-;^F/U7>f;W, 
3 6 5 
3 9 0 

3 9 9 

4 0 0 



4 o 0b-«M#ifc 

4 0 1 -miHSSk 

4 0 2-/^F/U7>fW> 



* 4 0 3* 
4 0 4- 
4 0 5- 
4 0 6- 
4 0 7- 
4 0 8' 
4 1 0 
4 11 
4 1 2 
10 4 13 
4 2 1 
4 2 2 
4 7 0 
4 7 1 
4 7 2 
4 7 3 
4 7 4 
4 7 6 
4 7 5 
20 4 7 8 
4 7 9 
10 0 6 
10 0 7 
10 0 1 
1110 
112 0 
14 7 6 
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/^>K/^X^^;b^> 



lS;^F/U7>f;W> 



m - iam 

2 © I F a»Hl#i& 



$n p55n 

« 2 

7^F^X7^Ws 
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[0 1 5] 



IIS 1Q01 107 107 






107 

\ 


r • ! 





107 



11K 106 




1 



• * 



(29) WBB 2003-1 63601 



[016] 




